Effect of dietary acid and calcium on 25-hydroxyvitamin D metabolism by chick kidney.
Studies of the effects of acidosis and dietary calcium on 25-hydroxyvitamin D3 (25OHD3) metabolism were conducted utilizing assays of mitochondrial 1-hydroxylase and 24-hydroxylase activity following 96 hours of acid loading. The results showed decreased 1-hydroxylase (206 +/- 6 vs. 132 +/- 22 fmol min-1 mg/mitochondrial protein-1, p less than 0.01), augmented 24-hydroxylase (48 +/- 14 vs. 180 +/- 30 fmol min-1 mg-1, p less than 0.001) and increments in plasma calcium and phosphate following acidosis. High calcium diet also increased 24-hydroxylase activity (48 +/- 14 vs. 160 +/- 24 fmol min-1 mg-1, p less than 0.001) and plasma calcium, but decreased plasma phosphate. The extramitochondrial concentrations of calcium, potassium, and phosphate which maximally stimulated the hydroxylases in vitro were not altered by the in vivo dietary perturbations. The increments in 1-hydroxylase and 24-hydroxylase resulting from the presence of calcium, potassium, or phosphate in optimal concentrations (10(-5) M, 100 mM, and 100 mM, respectively) were changed by both acid loading and high calcium diet, decreasing in the case of 1-hydroxylase and increasing in that of 24-hydroxylase. The data indicate that the suppression of 1-hydroxylase and augmentation of 24-hydroxylase following these dietary perturbations may depend on both changed total enzyme capacity and altered enzyme sensitivity to extramitochondrial ions and are consistent with mediation by calcium of the effects of acidosis.